Abstract
Motivation and major issues

78
The countries around the Mediterranean basin face water problems including water shortages and floods that can 79 impact food availability, cause epidemics, and threaten life and infrastructures. These problems are due to a 80 combination of inadequate planning and management policies and of poor capability to predict 81 hydrometeorological and climatic hazards (poor understanding of the processes and poor capability to model 82 them). Indeed, the Mediterranean basin has quite a unique character that results both from physiographic and 83 climatic conditions and historical and societal developments. Because of the latitudes it covers, the
84
Mediterranean basin is a transition area under the influence of both mid-latitudes and tropical climate variability:
85
to the north, a large part of the atmospheric variability is linked to the North Atlantic Oscillation (NAO) and other 86 mid-latitude teleconnection patterns (Luterbacher et al., 2006) , while the southern part of the region is under the 87 influence of the descending branch of the Hadley cell materialized through the Azores High, with in addition El
88
Niño Southern Oscillation (ENSO) influence to the east (Rodwell and Hoskins, 1996) . 
107
The monsoon and Indian Ocean moisture sources (Krichak et al., 2000) as well as the Red-Sea trough (Krichak Jonkman (2005) , the European and and African continents display the highest 117 mortality rate due to floods or flash floods in the world. In France, over the last two decades, more than 100 118 deaths and several billion of euros damage were reported (Huet et al., 2003; Delrieu et al., 2005) . The mortality in
119
Europe can reach values as high as 10% of the population affected by the hydrometeorological hazards 120 (Jonkman, 2005) . This is consistent with findings reported by Viscus and Zeckhauser (2006) 2012; Barkhordarian et al., 2013) . In the sea however the time series are too short yet to provide a reliable trend 147 (Schroeder et al., 2013) . Regarding the future projection of the Mediterranean climate in anthropogenic scenario, 148 Giorgi (2006) defines the Mediterranean area as one of the two main "hot-spots" of climate change with an 149 increase in inter-annual rainfall variability in addition to a strong warming and drying for 2080-2099, compared 150 with 1980-1999. Regional water cycle has therefore been affected and will continue to be affected by decadal 151 variations in addition to long term trends (Mariotti, 2010; Mariotti and Dell'Aquila, 2012) . In this context, the 152 exposure of the Mediterranean population may increase dramatically not only because of events conducive to floods and droughts may become more frequent (Gao et al., 2006) , but also because of the demographic 154 projections from the Mediterranean Action Plan suggesting an increase of about 22.6% until 2025.
156
The ability to forecast such high-impact phenomena and predict their evolution and consequences in the present 157 climate and in a context of global climate change is still low because of the contribution of fine-scale processes
158
and their non-linear interactions with large-scale processes as well as not well known interactions between 159 oceanic, atmospheric and hydrological processes. In detail, this is due to the large uncertainties in the 160 quantification of the Mediterranean Sea water budget at various time and spatial scales which limit our capability 161 to determine its feedback on the variability of the continental precipitation through air/sea interactions and to 
176
Addressing these issues requires the production of a consistent database of all Earth compartments allowing a 177 deeper insight in such coupled processes and the validation of a large variety of models, from fine-scale research 178 and forecasting land-surface, ocean and weather models to regional climate system models. 
267
The long term observation strategy
268
The long-term observation strategy, including LOP and EOP, is a key component of the observation strategy (Fig. 4a) , the Ligury-Tuscany site (LT) , the Central Italy site (CI), the Northeastern Italy site (NEI, 278 incl. Trentino-Alto Adige, Veneto, Friuli Venezia Giulia), the Crete site (CR), the Israeli site (IS) and the Dinaric 279 Alps (DA) (Fig. 3) . The CV, NEI and IS sites have been labelled by the Global Energy and Water Cycle 
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The HyMeX modelling strategy has been designed to be consistent with the observation strategy. It aims,
377
through an approach integrating numerical models of the atmosphere, ocean and land surfaces, to better 378 simulate and predict the evolution of the environment at all scales of time and space, not only as separate 379 processes within each Earth compartment, but as coupled mechanisms with feedback loops. This requires an 380 approach that combines a variety of models ranging from small-scale models to models of the regional climate 381 system. Small-scale models that represent more explicitly the oceanic, hydrological and atmospheric phenomena 382 under scrutinity in HyMeX will be directly compared to the SOP measurements (see details in Ducrocq et al.,
383
2013 for SOP1) and will be used in the development of parameterizations of these processes in climate system models. This also requires the coupling of the models of the atmosphere, ocean and land surfaces, at different 
456
To overcome the lack of reliable data or the existence of sparse data in space and time, satellite and in-situ data peer-to-peer contacts with our European and African partners will also be enhanced. The reanalysis will be 465 compared to independent datasets which are not assimilated (e.g. drifter trajectories, tide-gauges, HF radars, ...).
466
A similar action is taken for land-surface properties. Vegetation variables and the surface soil moisture are now 467 routinely produced from satellite observations, in near-real-time. Integrating these observations into land surface 468 models (e.g. ORCHIDEE, ISBA-A-gs models) is a way to assess the modeling uncertainties and to consolidate 
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The HyMeX approach consists in studying all factors that can influence the impact of such floods and droughts. In 
530
which describes the scientific questions to be tackled and defines the general program strategy (Fig. 2) . To 
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